1. Introduction
===============

The use of the Internet in university educational environments has seen a significant increase in recent years \[[@R1]\]. Universities and lecturers are increasingly using for example learning management systems (LMS) \[[@R2]\], \[[@R3]\], \[[@R4]\], with which teachers can make course materials available and communicate with students \[[@R5]\].

Modern educational concepts attempt to give students a more active role. The aim is to set the focus on students and encourage team-oriented, collaborative learning and interaction between them. The roles of teachers and learners are thus partly modified, as students develop materials such as texts, images, and presentations to teach other \[[@R5]\]. In implementing these concepts, Web2.0 technologies such as wiki systems and blogs are becoming increasingly important. A wiki system is a website that contains a collection of linked websites. These websites can be developed and edited by individuals or a group of users working collaboratively \[[@R6]\], \[[@R7]\]. This important feature of a wiki system to edit content by all users gives the opportunity that articles can be corrected, updated or completed.

The number of wiki-in-education related projects and publications has increased considerably in recent years \[[@R8]\]. Some authors regard wiki systems as a suitable tool for university teaching \[[@R8]\], \[[@R9]\]. Wiki systems allow lecturers to develop interactive activities for their students, and to present various course information such as texts, images, videos, literature sources, external links, project information, and frequently asked questions (FAQs) \[[@R10]\]. Wiki systems support the creation of texts because they are rapidly deployed and easy to use \[[@R11]\].

Some authors see a potential of wiki systems to become platforms for large and up-to-date knowledge repositories, because they engage a potentially large group into the knowledge creation process \[[@R8]\], \[[@R12]\]. A challenge in the use of wiki systems in teaching is to ensure the quality of the content developed \[[@R13]\]. On the one hand, the option of editing information is an advantage because errors can be corrected. On the other hand, there is the risk that correct information can be supplemented or replaced by inaccurate or false information. Wiki content is generally not reviewed by experts (e.g., peer review) prior to its publication \[[@R12]\]. The objective of the present study was to evaluate how lecturers of veterinary medicine estimate learning management systems and the production of text or material by students in courses. Furthermore we wanted to know whether they rate wiki systems as an appropriate tool for teaching, if they would use wiki systems for their courses and if they are willing to improve the quality of information.

2. Materials and Methods
========================

In May 2013, emails were sent to the professors and research assistants employed by the veterinary medicine universities in Germany, Austria and Switzerland (Berlin, Giessen, Hannover, Leipzig, Munich, Vienna and Vetsuisse). The email contained a link to the survey and a uniform password for all participants. The option to participate ended on 28 June 2013.

The survey was carried out using an online questionnaire. The software EFS Survey at Quest Back, Köln-Hürth, Germany was used. The password was intended to prevent uninvited users from accessing the questionnaire.

A total of approximately 1700 lecturers were contacted. Furthermore we sent emails via the deans office of the respective university with the question to distribute these questionnaire to research assistants. We do not know how many lecturers were actively contacted through the deans and received the questionnaire. Therefore we estimate that about 1700 lecturers were contacted. Of the contacted lecturers, 139 (8.2%) participated in the survey.

The questionnaire (see attachment ) contained a brief introduction to the study as well as questions regarding age, professional status, working subject and university.

In addition, the participants were asked to agree to or reject specified statements using a five-point Likert scale. The first part of the questionnaire was related to material made available online by lecturers, mainly by LMS. It also contained questions related to the development of content by students in university courses.

The second part of the questionnaire dealt with the use and acceptance of wiki systems in courses. It contained 12 statements about the attitude of lecturers toward wiki systems. The questionnaire also included questions about the quality of information in a wiki system.

The analysis was performed using the statistical program SPSS^®^ (Statistics IBM® version 20, Armonk, New York, USA). Data were analysed based on frequencies of answers and frequency distributions. Furthermore, lecturer´s answers were analysed according to the response of their particular group (professor or research assistant) using the chi-square test, expected frequencies and standardized residuals for correlations. The significance level was set as a=0.05. The population represented (n) varied depending on the number of lecturers who had answered the respective questions.

For the presentation in this article the results from the statements \"I strongly agree\" and \"I agree\" and the results from the statements \"I do not agree\" and \"I strongly disagree\" were added together, respectively, to form one affirmative and one negative statement. The statement "neutral" means that the respondent does not support or decline a statement and it is offered to avoid that the lecturers leave the question blank. The statement "undecided" means that she or he is not able to assess a statement or is not willing to do so.

3. Results
==========

A total of 139 lecturers completed the survey, of which 96 were research assistants (70.1%) and 41 professors (29.9%). Two people did not specify their professional status. There is a shift with respect to the responses. Almost half of the responses (40.2%) was carried out by the 3 universities from Austria and Switzerland. The Freie Universität Berlin had the highest response rate regarding the German universities. A number of 29.9% of the replies were made by professors who make up only about 10.0% of the population of respondents.

A large number of lecturers (73.4%) indicated that they regularly make material for their lectures available online. Of these lecturers, 43.1% used LMS. More professors than research assistants stated that they regularly made material for their lectures available online (p\<0.01). Professors also used LMS more frequently for this purpose (p\< 0.01). 64.0% of the surveyed lecturers considered LMS to be suitable for providing course material.

In total, 23.0% of lecturers indicated that students develop their own texts or other learning material in the context of their courses. Out of these, 49.3% stated that students did work on their texts not within lecture times. A total of 45.3% were of the opinion that students achieve greater learning success if they develop their own texts and learning material. However, 36.7% of the lecturers stated that they could not evaluate this statement. The majority of the lecturers stated that they perceive it as useful that the material produced by students can be used in subsequent courses (55.0%) and revised by students (45.7%). 46.1% of the participants disagreed with the statement that the study of veterinary medicine allow adequate time for students to independently edit content.

The majority of lecturers regarded it useful to have a collection of wiki articles for veterinary medicine as a source of information (56.6%). The lecturers considered wiki systems as an appropriate and complementary tool for teaching (53.6%).

Only 31.0% of the veterinary lecturers would use a veterinary wiki system for the creation of material by students. 41.9% were neutral to the statement.

Most participants (82.5%) had not previously used wiki systems for the creation of material by students. 25.8% of lecturers would write or revise articles in a veterinary wiki system and 38.5% would like to participate in the review of articles to improve the quality of articles in veterinary wiki systems.

A total of 32.8% of the lecturers had concerns regarding the quality of the information in wiki systems. Most participants (88.1%) thought that experts should review the information in a veterinary wiki system prior to its publication.

One third (69.2%) of lecturers indicated that the linking between wiki articles could lead to a better understanding of interdisciplinary contexts. More research assistants (76%) than professors (43.9%) agreed with this statement (p\<0.01). More than half of the lecturers (66.9%) considered the opportunity of editing and updating articles as an advantage, while 28.7% as a disadvantage. A total 52.9% of lecturers favoured a non-public wiki system, 18.1% chose the statement \"neutral\".

Towards many statements the respondents were \"neutral" or "undecided\". The statement \"neutral\" was chosen more often than the statement \"undecided\". Six of nine neutral statements of the first questionnaires had values between 15.1% and 28.8%, eight of twelve \"neutral-/undecided\" statements had values between 24.3% and 46.3%. Especially the statements regarding the use a veterinary wiki system for the creation of material by students, if lecturers would write or revise articles in a veterinary wiki system and if they see the opportunity of editing articles as a disadvantage had values around and over 40.0% (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}, Table 2 [(Tab. 2)](#T2){ref-type="fig"} and Table 3 [(Tab. 3)](#T3){ref-type="fig"}).

4. Discussion
=============

This survey was designed in the context of an increasing use of wiki systems at universities \[[@R14]\] and the related issues regarding the quality of the information. Generally, the survey results show that lecturers support active participation of students in lectures and consider the use of wiki systems as an appropriate tool for teaching. Furthermore, they are willing to improve the quality of information. Nearly half of the lecturers thought that students achieve greater learning success through active participation and that material produced by students should be used in subsequent courses. More than half of the lecturers think it is useful to have a collection of wiki articles for veterinary medicine (56.6%) and one third of the lecturers would use a veterinary wiki system for the creation of material by students. An amount of 38.5% would like to participate in the review of articles to improve the quality of articles.

Many professional medical wiki knowledge bases are already available. Examples are ganfyd.org, a free medical knowledge base, which any registered medical practitioner can edit \[<http://www.ganfyd.org/index.php?title=Main_Page>\] or radiopaedia.org, a growing and free educational radiology resource \[<http://radiopaedia.org/>\]. The motivation to use wiki systems was expressed by approximately one third of the lecturers. We speculate that the low motivation of the other respondents is due to the fact that German wiki systems were hardly available or hardly known in the past. Barely half of lecturers of veterinary medicine use LMS to provide material online. According to a survey conducted in Sweden \[[@R3]\], lecturers use LMS predominantly to distribute documents to students and to facilitate their existing teaching practice. LMS at the Freie Universität Berlin offer the possibility to share documents and information but do not offer the option of collaborative creation or the editing of content unlike wiki systems. Wiki systems support the creation of texts during and outside of courses. They can provide an efficient and flexible interface for knowledge creation and student interaction \[[@R10]\]. They enable the lecturers to inspect the results at any time. The most active teaching technique is the in-class activity, as it leads to a better understanding of course materials \[[@R15]\]. If appropriate, wiki systems may be used during the lecture times or to supplement teaching outside of normal lecture times. Furthermore, it may be advantageous to provide adequate time during the course so that the students can develop wiki articles. This suggestion is relevant in the context of the opinion of half of the lecturers that the study of veterinary medicine offers insufficient time periods for self-study. Another argument for the use of wiki systems in veterinary teaching is that the majority of lecturers would use the developed material in subsequent courses and would let the students revise the articles.

Aspects regarding the quality of the information are an important issue in wiki systems used by lecturers. One third of lecturers have concerns regarding the quality of the information in wiki systems. Since its founding, the online encyclopaedia Wikipedia, is regularly criticized by academics as being tawdry and full of inaccuracies \[[@R16]\]. It is difficult for many visitors to trust the content in Wikipedia because of the high variance in quality of Wikipedia articles \[[@R17]\]. However, concerns regarding the quality of the information in wiki systems have not been supported by other studies. The Wikipedia community takes issues of quality very seriously. Even though anyone can edit articles, the results are carefully discussed and there is an intense, on-going review of articles \[[@R18]\], \[[@R19]\]. Wikipedia is regarded as an accurate and comprehensive source of drug-related information for undergraduate medical education \[[@R20]\]. One approach to improve the quality of information is the identification of articles of high quality by specialized experts as \"good\" articles \[[@R21]\] or "featured" articles \[[@R17]\]. This identification of articles in a veterinary wiki system could be done through a review process, which is mainly carried out by lecturers. It is encouraging that about one third of the lecturers would participate in a review of articles in a veterinary wiki system. Some lecturers indicated that they are willing to participate in the creation or revision of articles and the technical features are in progress. Almost all the lecturers thought that experts should review the information prior to its publication. Professional wiki systems like Radiopedia developed a board of editors to control the accurateness of the information \[<http://radiopaedia.org/>\]. Despite the large amount of high-quality information available on Wikipedia without a permanent appraisal \[[@R22]\], a review process in a veterinary wiki system is advisable. Especially wiki projects, which are to be integrated into teaching, should establish a peer review process, for example because of sensitive information such as the diagnosis or treatment of disease \[[@R13]\]. A proven concept is the graded peer review process in which an article can have four types of status: Incomplete (development of the article is in progress), Published (articles are published without prior examination and can then be annotated, modified, supplemented and corrected by each participant), Peer-reviewed (the evaluation of the article is done by ordinary users (\"peers\") and students with the help of a review guide on the talk page) and Expert Review (reviewed by experts) \[[@R13]\]. After completion of a successful expert review, the article can be protected from further editing, in order to verify the accuracy of information. Modifications are only possible after a request to the moderator.

The complexity of information and skills in medicine has increased and led to an increasing specialization within the health professions \[[@R23]\]. The opportunity for interdisciplinary exchange is becoming smaller because of the increasing specialization \[[@R24]\]. Wiki systems offer the possibility of linking content. Thus, information can be found faster and interdisciplinary learning is thereby facilitated. The majority of lecturers (69.2%) also saw an opportunity in the linking of wiki articles to promote a better understanding of interdisciplinary contexts. More research assistants than professors stated that they support this statement (p\<0.01). This may be an indication that research assistants in particular regard the interdisciplinary potential of wiki systems as an advantage. Articles with a higher number of links attract a larger number of contributors, and potentially have more experts involved, which may result in a higher quality of articles \[[@R25]\]. Regarding teaching, links may enable a better understanding of the context of the information presented in an article.

Almost two-thirds of the lecturers see the opportunity of editing articles as an advantage. The opportunity to edit articles on Wikipedia is considered as its most controversial advantage, because all entries are collectively developed by the global community of Wikipedia users \[[@R26]\]. However, this is also the greatest means of updating information. It is important to have the option of updating information, especially for medicine, a science where the amount of information is greatly increasing \[[@R27]\].

However, 28.7% of the lecturers see the opportunity of editing articles as a disadvantage because incorrect information can be added. The appearance of incorrect information may have different reasons, for example vandalism or lack of expertise. Vandalism rarely appears in wiki systems used in education \[[@R14]\]. Almost half of vandal contributions are repaired within one view \[[@R19]\]. In addition, earlier versions of the article are easy to restore in a wiki system. The lack of expertise of student writers could be controlled by a review system. A workflow would have to be implemented in that articles could have a "not reviewed" or "reviewed" status. The use of a veterinary wiki system may be limited to members of the veterinary medicine community as supported by about half of the respondents. Other lecturers clearly see the openness of a wiki system as a benefit. A public domain system would allow animal owners and members of medical or agricultural professions to have access to the information. A survey of students in Switzerland also showed that students favour the openness of a wiki system \[[@R14]\]. A solution can be a semi public wiki system, where the content can only be edited and read by registered users, but selected reviewed content is public. Currently, a German-language wiki system for veterinary medicine is being developed (<http://www.vetipedia.org>), which will be established as a semi public wiki system.

This survey cannot be regarded as representative. The proportion of 8.2% respondents of the initially contacted persons is fairly low. Physician surveys are an important tool in health services, but they are often characterized by low response rates \[[@R28]\]. A study of Australian doctors' use of online social media had a slightly higher response rate of 12.47% \[[@R29]\]. It remains unclear if lecturers who are interested in online teaching and wiki systems were more likely to participate. Nevertheless, 139 lecturers participated in the survey. Most respondents were members of the universities of Vienna, Swiss (Bern and Zürich) and Berlin. The lowest response rates had the universities of Leipzig and Giessen. A reason could be that the proportion of contacted lecturers varied. In relation to the amount of research assistants in German-speaking universities, more professors filled out the questionnaire. It must also be noted that only lecturers in German-speaking veterinary medicine universities were consulted. Another phenomenon is the high rate of neutral or undecided statements, which may have different reasons. Many lecturers in veterinary medicine may have little experience with Web 2.0 technologies and were, therefore, not able to assess the statements. In addition, a study on bias in surveys found that a neutral scale position that is included in a questionnaire increases the number of neutral responses compared to the same survey without a neutral scale position \[[@R30]\].

Despite these limitations we consider the results of the present study relevant in order to evaluate the views and motivations of the lecturers, and to develop practical concepts for the application of a veterinary wiki system in teaching.

5. Conclusion
=============

This data shows that many lecturers are willing to use veterinary wiki systems and that they regard them as useful systems. One fourth stated that they are also willing to actively participate in article writing and revising. According to the opinion of the majority of lecturers, the creation of material by students can lead to greater learning success and wiki systems are suitable for this purpose. We are about to develop strategies to support the implementation of wiki-systems into veterinary education and a peer review system supported by lecturers. This encompasses also tutorials and scenarios for lecturers and other helping material that aims to address possible constraints of the media skills. In a further project the actual learning success provided by the active use of wiki systems by students will be evaluated.
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